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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention generally relates to a pro-
gram determining apparatus and a program determining
method, and particularly relates to a program determining
apparatus configured to determine a program for an im-
age forming apparatus and a program determining meth-
od of determining a program for an image processing
apparatus.

2. Description of the Related Art

[0002] In these years, some of image forming appara-
tuses called multifunction machines or compound ma-
chines can, after their shipment, have developed and in-
stalled new applications using published APIs (Applica-
tion Programming Interfaces) (see, for example, Japa-
nese Patent Laid-Open Publication No. 2005-269619).
In such an image forming apparatus, not only applica-
tions developed by a vendor of the image forming appa-
ratus, but also applications developed by other software
vendors may be installed and used.
[0003] The resource usage restrictions imposed on
built-in type devices such as these image forming appa-
ratuses are stricter than the resource usage restrictions
imposed on general purpose computers. Therefore, the
restrictions on the resource usage such as memory con-
sumption of applications are previously determined, and
the software vendors are required to design applications
that can operate within such restrictions (hereinafter re-
ferred to as "resource restrictions").
[0004] Meanwhile, the software vendors wish to pro-
vide more useful and higher performance applications.
Generally, the higher the performance of programs, the
higher the memory usage of the programs. If the software
vendors place too much focus on the usability for end
users, applications not satisfying the resource restric-
tions might be put on the market.
[0005] In the case where plural applications are used
in parallel, even if each of the applications satisfies the
resource restrictions, the resources of the image forming
apparatuses might run out depending on the way users
use the applications.
[0006] If the resources are used up, the applications
are not guaranteed to operate correctly, which results in
inconvenience for end users. Furthermore, the vendors
of the image forming apparatuses and the vendors who
have developed the applications need to investigate the
cause of malfunction.
[0007] US 2006/050304 discloses image forming ap-
paratus including a log recording unit which is configured
to record log information relating to a use request for use
of a predetermined function from a program for use in
the apparatus.

SUMMARY OF THE INTENTION

[0008] In view of the forgoing, the present invention is
directed to provide a program determining apparatus, a
program determining method, and a computer readable
recording medium storing a program determining pro-
gram that can reduce the risk of an image forming appa-
ratus malfunctioning due to a program.
[0009] According to a first aspect of the present inven-
tion, there is provided a program determining apparatus
as set out in Claim 1.
[0010] Preferred features of this aspect of the invention
are set out in Claims 2 to 7.
[0011] Such a program determining apparatus can re-
duced the risk of the image forming apparatus malfunc-
tioning due to the program.
[0012] Another aspect of the invention provides a pro-
gram determining method executable by a computer as
set out in Claim 8.
[0013] Preferred features of this aspect of the invention
are set out in Claims 9 to 14.
[0014] A third aspect of the invention provides a com-
puter-readable recording medium storing a program de-
termining program as set out in Claim 15.
[0015] According to an aspect of the present invention,
it is therefore possible to provide a program determining
apparatus, a program determining method, and a com-
puter readable recording medium storing a program de-
termining program that can reduce the risk of an image
forming apparatus malfunctioning due to a program.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a diagram illustrating the overview of
an embodiment of the present invention; FIG. 2 is a block
diagram illustrating an example of a hardware configu-
ration of a multifunction machine according to an embod-
iment of the present invention; FIG. 3 is a block diagram
illustrating an example of a software configuration of a
multifunction machine according to an embodiment of
the present invention; FIG. 4 is a diagram illustrating an
implementation example of a state transition model of an
application bundle and a service bundle;
a predetermined restriction.
[0017] According to an aspect of the present invention,
it is possible to provide a program determining apparatus,
a program determining method, and a computer readable
recording medium storing a program determining pro-
gram that can reduce the risk of an image forming appa-
ratus malfunctioning due to a program.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

FIG. 1 is a diagram illustrating the overview of an
embodiment of the present invention;
FIG. 2 is a block diagram illustrating an example of
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a hardware configuration of a multifunction machine
according to an embodiment of the present inven-
tion;
FIG. 3 is a block diagram illustrating an example of
a software configuration of a multifunction machine
according to an embodiment of the present inven-
tion;
FIG. 4 is a diagram illustrating an implementation
example of a state transition model of an application
bundle and a service bundle;
FIG. 5 is a block diagram illustrating functions of a
request path control unit;
FIG. 6 is a diagram illustrating a provisional activa-
tion script and a temporary activation service;
FIG. 7 is a sequence diagram illustrating a process-
ing procedure for provisional activation by a multi-
function machine according to a first embodiment;
FIG. 8 is a diagram illustrating an example of appli-
cation information stored in an application manage-
ment file of a scan application;
FIG. 9 is a diagram illustrating an example of de-
scriptions of a main script according to the first em-
bodiment;
FIG. 10 is a diagram illustrating an example of de-
scriptions of a scenario script according to the first
embodiment;
FIG. 11 is a diagram illustrating examples of an op-
erations screen of a scan application;
FIG. 12 is a diagram illustrating an example of de-
scriptions of an action script according to the first
embodiment of the present invention;
FIG. 13 is a diagram illustrating an example of syntax
of a provisional activation log;
FIG. 14 is a diagram illustrating an example of a pro-
visional activation log;
FIG. 15 is a diagram illustrating a method used by a
security manager to identify a generator of an object;
FIG. 16 is a diagram illustrating a method for identi-
fying the name of a calling application using a thread
group;
FIG. 17 is a diagram showing an example of a soft-
ware configuration of a multifunction machine having
plural virtual machines;
FIGS. 18A - 18C are charts illustrating memory con-
sumption by an application(s);
FIG. 19 is a diagram showing an example of descrip-
tions of a main script according to a second embod-
iment;
FIG. 20 is a flowchart illustrating how a SAS manager
manages activated applications;
FIG. 21 is a chart illustrating how the memory usage
is properly managed by restringing state transitions;
FIG. 22 is a diagram illustrating a method of failure
analysis using provisional activation according to a
third embodiment; and
FIG. 23 is a diagram illustrating a method of failure
analysis using provisional activation according to a
fourth embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0019] FIG. 1 is a diagram illustrating the overview of
an embodiment of the present invention. According to
this embodiment of the present invention, a multifunction
machine 10 is an example of an image forming apparatus
to which applications can be added. In FIG. 1, although
two multifunction machines 10 are shown at the upper
side and the lower side, they are the same multifunction
machine 10 at different time points.
[0020] According to this embodiment, an application
that is newly installed in the multifunction machine 10 is
provisionally activated (Step S11). Provisional activation
is to activate an application to determine the resource
usage of the application and services (functions) of the
multifunction machine 10 to be used by the application.
Information indicating services of the multifunction ma-
chine 10 to be used by an application is hereinafter re-
ferred to as application operational information. In this
embodiment, the provisionally activated application can-
not provide regular functions of the application to users.
During provisional activation, the multifunction machine
10 outputs application operational information as a pro-
visional activation log (Step S12). After completion of the
provisional activation, the multifunction machine 10 de-
termines whether the provisional activation is successful
based on the provisional activation log (Step S13). If the
provisionally activated application is determined to oper-
ate within predetermined restrictions (restrictions on re-
source usage and services of the multifunction machine
10 to be used), the provisional activation is determined
to be successful. If the provisionally activated application
does not operate within the predetermined restrictions,
the provisional activation is determined to have failed.
[0021] If the provisional activation is successful, the
application is installed into the multifunction machine 10
and full activation of the application is allowed. Therefore,
in response to an activation request from a user, the ap-
plication is fully activated (Step S14). Full activation, an
antonym of provisional activation, is to activate an appli-
cation to provide regular functions of the application. That
is, full activation allows normal use of the application.
Upon and during full activating of the application, the mul-
tifunction machine 10 controls operations of the applica-
tion based on the provisional activation log. For example,
the multifunction machine 10 rejects activation of the ap-
plication, limits the timing of activation of the application,
controls a state transition of the application (the progress
of a process), and restricts use of services of the multi-
function machine 10 by the application.
[0022] As described above, the multifunction machine
10 provisionally activates an application to be newly add-
ed to (i.e., an application to be installed into) the multi-
function machine 10 in advance and therefore can control
operations of the application during full activation based
on the provisional activation log acquired during the pro-
visional activation. Accordingly, it is possible to limit op-
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erations of an application that does not satisfy predeter-
mined restrictions on resources such as resource usage
restrictions and can control timings of use of resources
by individual applications that are activated concurrently
(in parallel).
[0023] The provisional activation of an application
does not need to be performed by the multifunction ma-
chine 10 in which the application is to be fully activated.
For example, as shown in FIG. 1, provisional activation
may be performed by a general purpose computer 400
(Step S11a). During provisional activation, the computer
400 outputs application operational information as a pro-
visional activation log (Step S12a). After completion of
the provisional activation, the computer 400 determines
whether the provisional activation is successful based on
the provisional activation log (Step S13a). If the provi-
sional activation is successful, the application may be
installed into the multifunction machine 10.
[0024] A detailed description is given below. FIG. 2 is
a diagram showing an example of a hardware configu-
ration of the multifunction machine 10 according to this
embodiment of the present invention. In FIG. 2, the mul-
tifunction machine 10 includes a controller 201, an oper-
ations panel 202, a facsimile control unit (FCU) 203, an
imaging unit 121, and a printing unit 122.
[0025] The controller 201 includes a CPU 211, an ASIC
212, an NB 221, an SB 222, an MEM-P 231, an MEM-C
232, an HDD (hard-disk drive) 233, a memory card slot
234, an NIC (network interface controller) 241, a USB
device 242, an IEEE 1394 device 243, and a Centronics
device 244.
[0026] The CPU 211 is an IC for performing various
types of information processing. The ASIC 212 is an IC
for performing various types of image processing. The
NB 221 is a north bridge of the controller 201. The SB
222 is a south bridge of the controller 201. The MEM-P
231 is a system memory of the multifunction machine 10.
The MEM-C 232 is a local memory of the multifunction
machine 10. The HDD 233 is a storage unit of the multi-
function machine 10. The memory card slot 234 is a slot
for a memory card 235. The NIC 241 is a controller for
network communications based on MAC addresses. The
USB device 242 serves to provide connection terminals
conforming to the USB specification. The IEEE 1394 de-
vice 243 serves to provide connection terminals conform-
ing to the IEEE 1394 specification. The Centronics device
244 serves to provide connection terminals conforming
to the Centronics specification.
[0027] The operations panel 202 serves as a hardware
unit (operations unit) by which an operator enters an input
into the multifunction machine 10, and also serves as a
hardware unit (display unit) through which an operator
obtains an output of the multifunction machine 10.
[0028] FIG. 3 is a diagram showing an example of a
software configuration of the multifunction machine 10
according to this embodiment of the present invention.
In FIG. 3, the software 112 includes a JSDK application
30, a JSDK platform 40, a request path control unit 50,

and a native service layer 60. Programs stored in the
memory card 235 and other storage units are processed
by the CPU 211 so that these software components op-
erate.
[0029] The native service layer 60 serves to provide
an interface for using functions of the hardware and soft-
ware of the multifunction machine 10 to higher modules
and, in response to a call to the interface (a request for
use of a function), performs controls for realizing the func-
tion. For example, the native service layer 60 includes a
module that provides an interface for controlling network
communications, a module that provides an interface for
controlling facsimile functions, a module that provides an
interface for controlling transmission of stored docu-
ments (document (image) data stored in the HDD 233),
an interface for controlling the imaging unit 121 and the
printing unit 122, a module that provides an interface for
controlling the memory (231 and 232) and the HDD 233,
a module that provides an interface for controlling the
operations panel 202, a module that provides an interface
for controlling authentication and billing, and a module
that provides an interface for managing user information.
[0030] The JSDK platform 40 is a software platform
that provides an execution environment for the JSDK ap-
plication 30, and provides a Java (registered trademark)
interface to higher modules. The JSDK platform 40 in-
cludes standard Java classes, class libraries for classes
extended for the multifunction machine 10, and a Java
virtual machine. In FIG. 3, a security manager 41 and a
logging service 42 are shown as examples of the com-
ponents of the JSDK platform 40.
[0031] The security manager 41 restricts access by the
JSDK application 30 to resources such as files, network
sockets, and a printer according to access control infor-
mation previously defined in a policy file. That is, the JS-
DK platform 40 is configured to place a call to the security
manager 41 upon receiving a request for access to the
resources. The security manager 41 determines whether
to permit access to the resource in response to the call.
In an alternative embodiment, the security manager 41
may be provided using a standard Java SecurityManager
class.
[0032] The logging service 42 outputs a provisional ac-
tivation log 80 during provisional activation of the JSDK
application 30.
[0033] The JSDK platform 40 is implemented as an
OSGi (Open Service Gateway initiative) platform. The
OSGI platform is a standardized technology by the OSGi
Alliance, and is a software platform that provides an ex-
ecution environment for software components that are
created using an open software component technology
based on the Java language. Software written in the Java
language is implemented on the OSGi platform in the
form of a software component called a "bundle". A single
JAR (Java Archive) forms a single bundle. Bundles can
be installed independently and dynamically (without a
need to restart the machine).
[0034] The JSDK application 30 is an application (here-
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inafter referred to as an "SDK application") that is devel-
oped using a dedicated SDK (software developing kit)
disclosed in the JSDK platform. The SDK applications
that are developed using the Java language are called
JSDK applications. In this embodiment, provisional acti-
vation of JSDK applications is performed.
[0035] In FIG. 3, an SAS (SDK Application Service)
manager 31, an application bundle 32, and a service bun-
dle 33 are shown as examples of the JSDK application
30. The SAS Manager 31 controls installation (addition),
uninstallation (deletion), activation, and termination of
activation of the other JSDK applications (the application
bundle 32 and the service bundle 33).
[0036] The application bundle 32 is a bundle of the
JSDK application 30 that causes an operations screen
to be displayed on the operations panel 202 and is directly
used (operated) by an end user through the operations
screen. In FIG. 3, a scan application 321 is shown as an
example of the application bundle 32. The scan applica-
tion 321 is configured to read an image of a document
using the imaging unit 121.
[0037] The service bundle 33 is a bundle of the JSDK
application 30 that provides services to the application
bundle 32, etc. That is, the service bundle 33 executes
operations corresponding to individual bundles in re-
sponse to calls from the application bundle 32, etc., and
transmits processing results to the application bundle 32,
etc. In FIG. 3, a scan service 331, a panel service 332,
and a provisional activation service 333 are shown as
examples of the service bundle 33.
[0038] The scan service 331 provides a service related
to an image reading function. The panel service 332 pro-
vides a service related to display control of the operations
panel 202. The provisional activation service 333 pro-
vides a service for controlling provisional activation
based on descriptions of a provisional activation script
70. The provisional activation script 70 is described below
in greater detail.
[0039] In this embodiment, applications such as the
application bundle 32 and the service bundle 33 operate
according to a state transition model in which the state
is shifted (i.e., the processing proceeds) from an init state,
to a pause state, to an active state, and then to a destroy
state. The init state is an initial state where initial process-
ing is performed. The application first moves to the init
state immediately after activation. The pause state is a
waiting state. In the pause state, the application waits to
be executable. The active state is a state where regular
functions of the application are performed. The destroy
state is a termination state. The application to be termi-
nated moves to the destroy state, in which the application
is terminated after performing termination processing
(such as releasing the resources).
[0040] The application bundle 32 and the service bun-
dle 33 are configured as described below in order to re-
alize such a state transition model. FIG. 4 is a diagram
showing an implementation example of a state transition
model of the application bundle 32 and the service bundle

33. As shown in FIG. 4, the application bundle 32 and
the service bundle 33 (referred to as "application bundle
32, etc." in the following description in connection with
FIG. 4) include an instantiated object corresponding to
each state. That is, an init state object 341, a pause state
object 342, an active state object 343, and a destroy state
object 344 are instantiated corresponding to the init state,
the pause state, the active state, and the destroy state,
respectively.
[0041] In response to an event (message) that causes
a state transition, the application bundle 34, etc., moves
control of processing (control of the application) from the
current object to the next object. For example, the
processing control moves from the init state object 341
to the pause state object 342. Such a transition of control
realizes a state transition.
[0042] Note that although the application bundle 32,
etc., operates according to the state transition model, this
does not mean that applications need to be implemented
according to a certain state transition model in order to
apply an embodiment of the present invention.
[0043] The request path control unit 50 monitors a re-
quest (request for use of a predetermined function) is-
sued from the JSDK application 30 to the native service
layer 60 and controls a transmission path of the request
depending on whether the JSDK application 30 which
issued the request is provisionally activated. If the JSDK
application 30 is provisionally activated, the request is
transmitted to the provisional activation service 333. If
the JSDK application 30 is not provisionally activated
(i.e., the JSDK application 30 is fully activated), the re-
quest is transmitted to the native service layer 60.
[0044] FIG. 5 is a block diagram illustrating functions
of the request path control unit 50. In FIG. 5, the same
elements as those shown in FIG. 3 are indicated by the
same reference numerals. In FIG. 5, an application A 322
is a fully activated application bundle 32. An application
B 323 is a provisionally activated application bundle 32.
As shown in FIG. 5, the request path control unit 50 allows
a call to the native service layer 60 sent from the fully
activated application A 322 via the JSDK platform 40 to
pass through (Step S21). In this case, the multifunction
machine 10 actually operates under the control of the
native service layer 60.
[0045] On the other hand, the request path control unit
50 transmits a call sent from the provisionally activated
application B 323 via the JSDK platform 40 not to the
native service layer 60 but to the provisional activation
service 333 (Step S22). In this case, the provisional ac-
tivation service 333 acts like the native service layer 60,
and transmits a response indicating the result to the ap-
plication B 323 in the same form as the form used by the
native service layer 60. Therefore, it appears to the ap-
plication B 323 that the native service layer 60 has been
successfully called and the function has been performed.
In this way, during provisional activation, the request path
control unit 50 prevents the native service layer 60 and
its lower components from functioning (i.e., prevents the
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multifunction machine 10 from actually operating) so that
the JSDK application 30 is examined.
[0046] The provisional activation script 70 and the pro-
visional activation service 333 are described below in
greater detail. FIG. 6 is a diagram illustrating the provi-
sional activation script 70 and the provisional activation
service 333.
[0047] As shown in FIG. 6, the provisional activation
script 70 includes three files, namely, a main script 71, a
scenario script 72, and an action script 73. The main
script 71 defines the information for identifying the sce-
nario script 72 and the action script 73 to be used for
provisional activation and criteria for determining wheth-
er provisional activation is successful. The scenario script
72 defines the scenario of provisional activation. The sce-
nario is a procedure for operating a provisionally activat-
ed application using the operations panel 202. The action
script 73 defines actions (the content of emulation) of the
native service layer 60 in response to a call transmitted
to the provisional activation service 333 by the request
path control unit 50.
[0048] The main script 71 is interpreted by the provi-
sional activation service 333. Therefore, the provisional
activation service 333 controls provisional activation ac-
cording to the main script 71. The provisional activation
service 333 generates a thread (a scenario service 334)
for interpreting the scenario script 72 and a thread (an
action service 335) for interpreting the action script 73.
[0049] The scenario service 334 functions as a pseudo
operator that enters an operational instruction for the pro-
visionally activated application according to the scenario
script 72. A call from the application to the native service
layer 60, which call is generated according to the oper-
ational instruction of the scenario service 334, is trans-
mitted to the action service 335 by the request path con-
trol unit 50. The action service 335 performs emulation
in response to the transmitted call according to the def-
inition of the action script 73, and sends a response in-
dicating the result in the same form as the form used by
the native service layer 60. Because the transmitted re-
sponse is in the same form as the form used by the native
service layer 60, it appears to the application that the
native service layer 60 has been called.
[0050] A processing procedure performed by the mul-
tifunction machine 10 is described below. FIG. 7 is a se-
quence diagram illustrating a processing procedure for
provisional activation by the multifunction machine 10
according to a first embodiment.
[0051] When installation of an application is requested,
the SAS manager 31 searches for application manage-
ment files stored in an SD card in the memory card slot
234 of the multifunction machine 10, and acquires all the
detected application management files from the SD card
(Step S101). Each application management file stores
information about components of the corresponding ap-
plication, information necessary for installation, and other
management information (hereinafter referred to as "ap-
plication information"). The application management files

are attached to their corresponding applications. That is,
if plural JSDK applications 30 are stored in the SD card,
plural application management files are acquired.
[0052] FIG. 8 is a diagram showing an example of ap-
plication information stored in an application manage-
ment file of the scan application 321. The application in-
formation 410 shown in FIG. 8 is expressed in an extend-
ed format of JNLP (Java Network Launch Protocol (JSR-
56)) based on XML (extensible Markup Language).
[0053] The application information 410 includes an in-
formation element 411 enclosed by <information> tags,
a resource element 412 enclosed by <resources> tags,
a pseudo-boot element 413 enclosed by <pseudo-boot>
tags, and an xlet-desc element 414 enclosed by <xlet-
desc> tags.
[0054] The information element 411 contains informa-
tion for identifying the application (the scan application
321). For example, a product-id element 4111 contains
the product ID of the scan application 321. A title element
4112 contains the title (application name) of the scan
application 321. A vendor element 4113 contains the
name of the vendor who has developed the scan appli-
cation 321.
[0055] The resource element 412 contains information
about resources necessary for executing the scan appli-
cation 321. For example, the value of an href attribute of
a jar element 4121 specifies the file name (path name)
of a JAR file of the scan application 321.
[0056] The pseudo-boot element 413 defines informa-
tion about provisional activation. For example, the value
of a trigger attribute 4131 of the pseudo-boot element
413 specifies the timing to execute provisional activation.
In the example of FIG. 8, the value of the trigger attribute
4131 is "install", indicating that provisional activation is
performed at the time of installation of the scan applica-
tion 321. The value of a platform attribute 4132 specifies
the platform on which provisional activation is performed.
In the example of FIG. 8, the value of the platform attribute
4132 is "same", indicating that provisional activation is
performed on the same platform as the platform on which
full activation is performed. The value of an href attribute
of a pb element 4133 specifies the file name ("ScanApp.
pb") of the main script 71 of the provisional activation
script 70 of the scan application 321. Note that the pseu-
do-boot element 413 is contained in the case where pro-
visional activation is required. Therefore, the necessity
of performing provisional activation can be determined
based on whether the pseudo-boot element 413 is con-
tained.
[0057] The value of a visible attribute 4141 of the xlet-
desc element 414 specifies whether the scan application
321 performs screen display on the operations panel 202.
In the example of FIG. 8, the value of the visible attribute
4141 is "visible", indicating that the scan application 321
performs screen display.
[0058] While FIG. 8 shows an example of application
information of the scan application 321, application infor-
mation of other applications is defined in the same format
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as the format of the application information of the scan
application 321.
[0059] Next, the SAS manager 31 determines which
application is installable in the multifunction machine 10
based on the acquired application management files, and
causes the operations panel 202 to show a list of install-
able applications (for example, a list of the name of in-
stallable applications) (Steps S102 and S103).
[0060] An operator selects an application to be in-
stalled from the list of the applications shown on the op-
erations panel 202. In this example, the scan application
321 is selected. When the scan application 321 is select-
ed, a request for starting installation of the scan applica-
tion 321 is transmitted to the SAS manager 31 (Step
S104).
[0061] In response to the request for starting installa-
tion, the SAS manager 31 requests the JSDK platform
to install the scan application 321 according to the content
of the application management file (the application infor-
mation 410) of the scan application 321 (Step S105). The
JSDK platform 40 installs the scan application 321 as a
bundle (Step S106).
[0062] Then, the SAS manager 31 determines whether
an instruction for provisional activation (pseudo-boot el-
ement 413) is contained in the application information
410. If an instruction for provisional activation is con-
tained, the SAS manager 31 starts provisional activation
of the scan application 321 (Step S107). If the provisional
activation service 333 is not activated, the SAS manager
31 starts activation of the provisional activation service
333 (Step S108). First, the SAS manager 31 requests
the JSDK platform 40 to install the provisional activation
service 333 (Step S109), and the JSDK platform installs
the provisional activation service 333 (Step S110). Then
the SAS manager 31 requests the JSDK platform 40 to
activate the provisional activation service 333 (Step
S111), so that the JSDK platform activates the provision-
al activation service 333 (Step S112).
[0063] When the provisional activation service 333 is
activated, the provisional activation service 333 registers
interface information pieces about services that the pro-
visional activation service 333 can offer in the JSDK plat-
form 40 (Step S113). The provisional activation service
333 acquires an interface information piece of the request
path control unit 50 from the JSDK platform 40 (Step
S114). In this example, the interface information piece
indicates information necessary for calling the request
path control unit 50. It is to be noted that the request path
control unit 50 is activated when, for example, the multi-
function machine 10 is started. At this point, the interface
information piece of the request path control unit 50 is
registered into the JSDK platform 40.
[0064] The SAS manager 31 acquires an interface in-
formation piece of the provisional activation service 333
from the JSDK platform 40 (Step S115). The SAS man-
ager 31 refers to the pb element 4133 of the application
information 410 to acquire the main script 71 correspond-
ing to the file name ("ScanApp.pb") specified in the pb

element 4133. The SAS manager 31 transmits the main
script 71 and the application name of the scan application
321 to the provisional activation service 333, thereby re-
questing the provisional activation service 333 to control
provisional activation of the scan application 321 (Step
S116).
[0065] FIG. 9 is a diagram showing an example of de-
scriptions of the main script 71 according to the first em-
bodiment. The descriptions contained in the main script
71 are described below in connection with steps where
the descriptions are executed. In this embodiment, the
main script 71, the scenario script 72, and the action script
73 are stored in the SD card storing the corresponding
application.
[0066] The provisional activation service 333 transmits
the application name of the scan application 321, which
is to be provisionally activated, to the request path control
unit 50, and requests the request path control unit 50 to
transmit, to the provisional activation service 333, a re-
quest (message) from the scan application 321 for a call
to the native service layer 60 (Step S117). The request
path control unit 50 retains the application name trans-
mitted in Step S117 to identify the application to be pro-
visionally activated.
[0067] The provisional activation service 333 executes
a description 711 of the main script 71. The description
711 defines that provisional activation is performed using
the scenario script 72 with a file name of "ScanApp.s"
and the action script 73 with a file name of "ScanApp.b".
Accordingly, the provisional activation service 333 acti-
vates (generates) the scenario service 334 and transmits
the scenario script 72 (ScanApp.s) to the scenario serv-
ice 334 (Step S118). Further, the provisional activation
service 333 activates (generates) the action service 335
and transmits the action script 73 (ScanApp.b) to the ac-
tion service 335 (Step S119).
[0068] FIG. 10 is a diagram showing an example of
descriptions of the scenario script 71 according to the
first embodiment. The scenario script 72 shown in FIG.
10 defines that, if a start button is pressed after 3 seconds
since the operations screen of the scan application 321
is displayed and a character string "Complete" is dis-
played on the operations screen, the operation is deter-
mined to be performed according to the scenario. This
definition is premised on the operations screen of the
scan application 321 being configured as described be-
low.
[0069] FIG. 11 is a diagram showing examples of an
operations screen of the scan application 321. FIG. 11
shows two examples of an operations screen. The oper-
ations screen 510a at the left side is displayed when the
scan application 321 is in the initial state (immediately
after the operations screen is displayed). The operations
screen 510b at the left side is displayed when the scan
application 321 is successfully completed. In the follow-
ing description, the operations screens 510a and 510b
are refereed to as an "operations screen 510" when there
is no need to differentiate them.
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[0070] In this embodiment, the operations screen 510
includes a label 511 indicating that the application to be
activated is the scan application 321, a start button 512,
and a Result label 513. The start button 512 is used by
a user to enter an instruction for starting execution of the
scan application 321. The Result label 513 is configured
to display the processing result of the scan application
321. If the scan application 321 is successfully completed
(if scanning is successful), a character string "Complete"
is displayed as shown in the operations screen 510b. If
the scan application 321 is abnormally terminated (if
scanning has failed), a character string of, e.g., "Error"
is displayed. Note that, as shown in the operations screen
510a, the Result label 513 displays nothing when the
scan application 321 is in the initial state.
[0071] FIG. 12 is a diagram showing an example of
descriptions of the action script 73 according to the first
embodiment. The descriptions of the action script 73 are
not definitions that are executed in certain steps but are
setting information pieces of the action service 335. A
description 731 defines to act (emulate) as if an operation
is successfully performed in response to a request relat-
ed to a scan service (a module in the native service layer
60 that provides a service related to a scanner (the im-
aging unit 121)). A description 732 defines to act (emu-
late) as if an operation is successfully performed in re-
sponse to a request related to a panel service (a module
in the native service layer 60 that provides a service re-
lated to the operations panel 202).
[0072] The SAS manager 31 requests the JSDK plat-
form 40 to activate the scan application 321 (Step S120).
The scan application 321 is provisionally activated by the
provisional activation service 333. In response to the re-
quest for activation of the scan application 321, the JSDK
platform 40 shifts the state of the scan application 321
to the init state and transmits, to the logging service 42,
information indicating that the scan application 321 has
moved to the init state (Step S121). The logging service
42 records the transmitted information in a provisional
activation log 80.
[0073] The provisional activation log 80 is written in a
file according to, for example, syntax as described below.
FIG. 13 is a diagram illustrating an example of syntax of
the provisional activation log 80. In FIG. 13, a single line
(a single record) of syntax of a provisional activation log
is written in a tree format. Each node of the tree is an
item constituting the provisional activation log 80.
[0074] As shown in FIG. 13, the provisional activation
log 80 contains the number as a first item, date as a
second item, time as a third item, and the application
name as a fourth item. The number indicates the record-
ed order of a log entry. The date and time indicate when
the log entry was recorded. The application name indi-
cates the name of a provisionally activated application.
The application name may be substituted for by the prod-
uct ID. As a fifth item, the type of the recorded content
of the log entry is contained. As the type, "Bundle", "Mem-
ory", "Scan", "panel", or "hdd" is recorded.

[0075] The "bundle" indicates that the log entry is re-
lated to a state transition of a bundle (application). In this
case, the state (e.g., "initState" or "activeState") of the
bundle after a transition is recorded as a sixth item. The
"initState" indicates the init state. The "activeState" indi-
cates the active state.
[0076] The "Memory" indicates that the log entry is re-
lated to reserving or releasing memory space. In this
case, as the sixth item, the total usage of a heap memory
by the application is recorded in a format of
"Heap=<Size>". As a seventh item, the total usage of a
stack area by the application is recorded in a format of
"Stack=<Size>". As an eighth item, for example, "Object"
is recorded as the type of an item for which memory is
newly reserved. The "Object" indicates an object. As a
ninth item, the "Object" is recorded as the type or the
class name of the item for which memory is newly re-
served. Although the "Heap", the "Stack", and the "Ob-
ject" appear to have a selective relationship in FIG. 13,
these items are serially recorded as described above.
[0077] The "Scan" indicates that the log entry is related
to an operation of a scanner (the imaging unit 121). In
this case, the type (e.g. "setup", "start", or "complete") of
the operation related to the scanner is recorded as the
sixth item. The "setup" indicates setting up the scanner.
The "start" indicates starting scanning. The "complete"
indicates that the scanning is successful. In the case of
the "setup", a value ("attribute") indicating an attribute
setting is recorded as the seventh item; and a value ("mo-
no") indicating monochrome scanning or a value ("color")
indicating color scanning is recorded as the eighth item.
[0078] The "Panel" indicates that the log entry is relat-
ed to an operation of the operations panel 202. In this
case, the type (e.g., "show") of the operation of the op-
erations panel 202 is recorded as the sixth item. The
"show" indicates displaying information (a screen, a mes-
sage, etc.,) on the operations panel 202.
[0079] The "hdd" indicates that the log entry is related
to an operation of the HDD 233. In this case, the type
(e.g., "read" or "write") of the operation is recorded as
the sixth item. The "read" indicates reading information.
The "write" indicates writing information.
[0080] FIG. 14 is a diagram illustrating an example of
the provisional activation log 80. In the example shown
in FIG. 14, the provisional activation log 80 is written ac-
cording to the syntax shown in FIG. 13. The provisional
activation log 80 of FIG. 14 is described in a CSV (Comma
Separated Values) format. In FIG. 14, a first line is an
example of a log entry recorded in response to the infor-
mation transmitted in Step S121. In the log entry of the
first line, "0001" indicates the number; "2007.05.10" in-
dicates the date; "11:30:24:04" indicates the time; and
the "ScanApp" indicates the application name of the scan
application 321. Further, a fifth item is "Bundle", and a
sixth item is "initState". That is, the log entry of the first
line indicates that the scan application 321 is moved to
the init state.
[0081] Referring back to FIG. 7, after Step S121, in
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response to the request for activation of the scan appli-
cation 321, the JSDK platform 40 shifts the state of the
scan application 321 to the active state and transmits, to
the logging service 42, information indicating that the
scan application 321 has moved to the active state (Step
S122). The logging service 42 records the transmitted
information as a log entry in the provisional activation log
80. The log entry recorded in Step S122 corresponds to
a second line of the provisional activation log 80 of FIG.
14. For purposes of simplicity of explanation, a transition
of the scan application 321 to the pause state is omitted.
[0082] Then the JSDK platform 40 activates the bundle
of the scan application 321 (Step S123). When activated,
the scan application 321 acquires, from the JSDK plat-
form 40, the interface information pieces of the service
bundle 33 to be used by the scan application 321 (Step
S124). In this example, the interface information pieces
of the scan service 331 and the panel service 332 are
acquired. It is to be noted that the scan service 331 and
the panel service 332 are activated when, for example,
the multifunction machine 10 is started. At this point, the
interface information pieces of the scan service 331 and
the panel service 332 are registered into the JSDK plat-
form 40.
[0083] Then the scan application 321 generates, ac-
cording to the interface information piece of the scan
service 331, an object (an instance of a ScanService
class) of the scan service 331 that is necessary for using
the scan service 331. To be exact, in the following proc-
ess, transmission of requests from the scan application
321 to the scan service 331 is performed via this object.
Generation of objects of the service bundle 33 such as
the scan service 331 is subjected to the access control
by the security manager 41. Accordingly, information in-
dicative of the generation of the object of the scan service
331 is transmitted to the security manager 41 in a con-
structor of the object (Step S125). Having received the
information, the security manager 41 identifies the class
name of the generator (the scan application 321) that
has generated the object, and transmits, to the logging
service 42, information indicative of consumption of the
memory by the scan applications 321 together with the
class name and the size of the object (Step S126). The
size of the object may be determined based on the class
name. A detailed description about how the security man-
ager 41 identifies the generator that has generated the
object is given below.
[0084] The logging service 42 records the transmitted
information as a log entry in the provisional activation log
80. The log entry recorded in this step corresponds to a
third line of the provisional activation log 80 of FIG. 14.
In the third line of the provisional activation log 80 of FIG.
14, "Memory, Heap = 2 MB, Stack = 100 KB, Object,
ScanService = 1 MB" is recorded. This indicates that the
current total usage of the heap memory by the scan ap-
plication 321 is 2 MB; the total usage of the stack area
is 100 KB; an object of the ScanService class has been
generated; and the size of the object is 1 MB.

[0085] Then the scan application 321 performs initial
setting of the scan service 331 for constructing a scan-
ning process corresponding to an action of the scan ap-
plication 321 (i.e., initial setting for monochrome scan-
ning) based on the interface information piece of the scan
service 331 (Step S127). The scan service 331 attempts
to transmit an initial setting request from the scan appli-
cation 321 to the native service layer 60 via the request
path control unit 50 (Step S128). However, because the
scan application 321, which is the origin of the initial set-
ting request, is provisionally activated, the request path
control unit 50 transmits the initial setting request not to
the native service layer 60 but to the action service 335
(Step S129). A detailed description about how the re-
quest path control unit 50 determines whether the calling
application (in this example, the origin of the initial setting
request) is provisionally activated is given below.
[0086] The action service 335 emulates initial setting
of the scanner, and transmits the processing result to the
origin of the request (scan application 321) via the re-
quest path control unit 50. In this step, according to the
setting defined in the description 731 of the action script
73, information indicating that initial setting is success-
fully performed is transmitted. Therefore, the scan appli-
cation 321 determines that initial setting for scanning is
successfully performed. If the scan application 321 is not
provisionally activated (i.e., if the scan application 321 is
fully activated), the request transmitted to the request
path control unit 50 is transmitted to the native service
layer 60, so that initial setting is actually performed.
[0087] Then the action service 335 transmits, to the
logging service 42, information indicating that initial set-
ting for monochrome scanning is requested (Step S130).
The logging service 42 records the transmitted informa-
tion as a log entry in the provisional activation log 80.
The log entry recorded in this step corresponds to a fourth
line of the provisional activation log 80 of FIG. 14. Also,
the action service 335 transmits, to the scenario service
334, information indicative of completion of (the emula-
tion of) initial setting for monochrome scanning (Step
S131). The scenario service 334 is a service that func-
tions as a pseudo operator of an application, and hence
the scenario service 334 cannot function until the oper-
ations screen 510a for the application is displayed on the
operations panel 202. The scenario service 334 therefore
does not start execution of the definitions of the scenario
script 72 and ignores information from the action service
335 until the completion of drawing (displaying) the op-
erations screen 510a on the operations panel 202 is re-
ported.
[0088] Transmission of information by the action serv-
ice 335 to the logging service 42 and the scenario service
334 is an operation performed according to logic that is
previously incorporated in the action service 335 (and is
not an operation performed based on the action script
73). That is, the action service 335 is configured to, upon
receiving a service request whose path is changed by
the request path control unit 50, transmit to the logging
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service 42 information indicative of reception of the serv-
ice request and also transmit to the scenario service 334
the result of emulation performed by the action service
335 in response to the service request.
[0089] Then the scan application 321 generates, ac-
cording to the interface information piece of the panel
service 332, an object (an instance of a PanelService
class) of the panel service 332 that is necessary for using
the panel service 332. To be exact, in the following proc-
ess, transmission of requests from the scan application
321 to the panel service 332 is performed via this object.
Information indicative of the generation of the object of
the panel service 332 is transmitted to the security man-
ager 41 in a constructor of the object (Step S132). Having
received the information, the security manager 41 iden-
tifies the class name of the generator (the scan applica-
tion 321) that has generated the object, and transmits,
to the logging service 42, information indicative of con-
sumption of the memory by the scan application 321 to-
gether with the class name and the size of the object
(Step S133). The logging service 42 records the trans-
mitted information as a log entry in the provisional acti-
vation log 80. The log entry recorded in this step corre-
sponds to a fifth line of the provisional activation log 80
of FIG. 14. In the fifth line of the provisional activation log
80 of FIG. 14, "Memory, Heap = 3 MB, Stack = 300 KB,
Object, PanelService = 1 MB" is recorded. This indicates
that the current total usage of the heap memory by the
scan application 321 is 3 MB; the total usage of the stack
area is 300 KB; an object of the PanelService class has
been generated; and the size of the object is 1 MB.
[0090] Then the scan application 321 transmits, based
on the interface information piece of the panel service
332, a request for drawing the operations screen 510a
of the scan application 321 on the operations panel 202
to the panel service 332 (Step S134).
[0091] The panel service 332 constructs (generates)
screen information to be transmitted to the native service
layer to draw the operations screen 510a of the scan
application 321 on the operations panel 202, and at-
tempts to transmit the request for drawing the operations
screen 510a based on the screen information to the na-
tive service layer 60 via the request path control unit 50
(Step S135). However, because the scan application
321, which is the origin of the request for drawing the
operations screen 510a, is provisionally activated, the
request path control unit 50 transmits the drawing re-
quest, together with the screen information, not to the
native service layer 60 but to the action service 335 (Step
S136).
[0092] The action service 335 emulates drawing the
operations screen 510a based on the screen information.
As a result, the operations screen 510a is virtually drawn.
The term "virtually" indicates that the operations screen
510a is not actually displayed on the operations panel
202. However, the screen information of the operations
screen 510a is retained in the action service 335. The
action service 335 transmits the result of the emulation

of drawing the operations screen 510a to the origin of
the request (scan application 321) via the request path
control unit 50. In this step, according to the setting de-
fined in the description 732 of the action script 73, infor-
mation indicating that drawing is successfully performed
is transmitted.
[0093] Then the action service 335 transmits, to the
logging service 42, information indicating that drawing
the operations screen 510a is requested (Step S137).
The logging service 42 records the transmitted informa-
tion as a log entry in the provisional activation log 80.
The log entry recorded in this step corresponds to a sixth
line of the provisional activation log 80 of FIG. 14. Also,
the action service 335 transmits, to the scenario service
334, information indicative of completion of (the emula-
tion of) drawing the operations screen 510a (Step S138).
[0094] Having received the information indicative of
completion of drawing the operations screen 510a, the
scenario service 334 starts a process corresponding to
the definitions of the scenario script 72. First, based on
a description 721 of FIG. 10, an object (hereinafter re-
ferred to as a "start button object") of the start button 512
of the operations screen 510a (FIG. 11) is acquired. The
start button object is an object of an object group consti-
tuting the screen information of the operations screen
510, and is acquired by the action service 335 in response
to a call to a function described in the description 721.
After a predetermined time period (three seconds) spec-
ified by an argument of a function since the operations
screen 510a is displayed, which function is described in
the description 722, a message indicating that the start
button 512 is pressed is transmitted to the request path
control unit 50 based on a description 723 (Step S139).
Note that transmitting the message indicating that press-
ing the start button 512 is performed after three seconds
since the operations screen 510a is displayed in order
to make a pseudo entry of an input by the scenario service
334 similar to an actual entry of an input by a user. That
is, because an actual user does not press the start button
512 immediately after the operations screen 510a is dis-
played, but rather presses the start button 512 after about
three seconds since the operations screen 510a is dis-
played.
[0095] Then the scenario service 334 acquires, based
on a description 742 of the scenario script 72, an object
(hereinafter referred to as a "Result label object") of the
Result label 513 of the operations screen 510. The Result
label object is an object of the object group constituting
the screen information of the operations screen 510, and
is acquired by the action service 335 in response to a
call to a function described in the description 724.
[0096] Then, based on a description 725 of the sce-
nario script 72, the scenario service 334 is placed in a
waiting state to wait for the Result label 513 to be updated.
Therefore, the process following a description 726 is not
performed at this stage.
[0097] Meanwhile, having received from the scenario
service 334 the message indicating that the start button
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512 is pressed in Step S139, the request path control
unit 50 transmits the message to the panel service 332
(Step S140).
[0098] Having received the message indicating that
the start button 512 is pressed, the panel service 332
transmits, to the scan application 321, information indi-
cating that the start button 512 is pressed (Step S141).
Having received the message indicating that the start
button 512 is pressed, the scan application 321 requests
the scan service 331 to start scanning (Step S142). The
scan service 331 attempts to transmit a scanning start
request from the scan application 321 to the native serv-
ice layer 60 via the request path control unit 50 (Step
S143). However, because the scan application 321,
which is the origin of the scanning start request, is pro-
visionally activated, the request path control unit 50 trans-
mits the scanning start request not to the native service
layer 60 but to the action service 335 (Step S144).
[0099] Then the action service 335 transmits, to the
logging service 42, information indicating that starting
scanning is requested (Step S145). The logging service
42 records the transmitted information as a log entry in
the provisional activation log 80. The log entry recorded
in this step corresponds to a seventh line of the provi-
sional activation log 80 of FIG. 14. Also, the action service
335 transmits, to the scenario service 334, information
indicating that scanning is to be started (Step S146). Be-
cause the scenario service 334 is in the waiting state to
wait for the Result label 513 to be updated, the scenario
service 334 performs no operation.
[0100] Then the action service 335 emulates scanning,
and transmits the processing result to the request path
control unit 50 (Step S147). In the Step S147, according
to the setting defined in the description 731 of the action
script 73, a message indicating that scanning is success-
fully performed (completed) is transmitted. Also, the ac-
tion service 335 transmits information indicative of the
successful completion of scanning to the logging service
42 and the scenario service 334 (Steps S148, S149).
The logging service 42 records the transmitted informa-
tion as a log entry in the provisional activation log 80.
The log entry recorded in this step corresponds to an
eighth line of the provisional activation log 80 of FIG. 14.
Having received the information indicative of the suc-
cessful completion of scanning, the scenario service 334
performs no operation because the scenario service 334
is in the waiting state to wait for the Result label 513 to
be updated.
[0101] Meanwhile, having received the message indic-
ative of the successful completion of scanning from the
action service 335 in Step S147, the request path control
unit 50 transmits the message to the scan service 331
(Step S150). The scan service 331 transmits information
indicative of the successful completion of scanning to the
origin of the scanning start request, namely, the scan
application 321 (Step S151).
[0102] Having received the information indicative of
the successful completion of scanning, the scan applica-

tion 321 requests the panel service 332 to display a char-
acter string "Complete" on the Result label 513 of the
operations screen 510 (Step S152). In response to the
request from the scan application 321, the panel service
332 attempts to transmit the request for displaying the
character string "Complete" to the native service layer
60 via the request path control unit 50 (Step S153). How-
ever, because the scan application 321, which is the or-
igin of the request for displaying the character string
"Complete", is provisionally activated, the request path
control unit 50 transmits the request for displaying the
character string "Complete" not to the native service layer
60 but to the action service 335 (Step S154).
[0103] The action service 335 virtually displays the
"Complete" on the Result label 513. More specifically,
the action service 335 specifies the character string
"Complete" to the Result label object in the retaining
screen information, thereby emulating a process of dis-
playing the character string "Complete". The action serv-
ice 335 transmits the result of the emulation to the origin
of the request (scan application 321) via the request path
control unit 50. In this step, according to the setting de-
fined in the description 732 of the action script 73, infor-
mation indicating that the character string "Complete" is
successfully displayed is transmitted.
[0104] Then the action service 335 transmits, to the
logging service 42, information indicating that updating
the operations screen 510 is requested(Step S155). The
logging service 42 records the transmitted information
as a log entry in the provisional activation log 80. The log
entry recorded in this step corresponds to a ninth line of
the provisional activation log 80 of FIG. 14. Also, the ac-
tion service 335 transmits, to the scenario service 334,
information indicating that the character string "Com-
plete" is displayed on the Result label 513 (Step S156).
[0105] Having received the information, the scenario
service 334 moves back from the waiting state to wait for
the Result label 513 to be updated, and determines
whether the character string displayed on the Result label
513 is "Complete" according to the description 726 of the
scenario script (FIG. 10). If the character string displayed
on the Result label 513 is "Complete", the scenario serv-
ice 334 transmits to the provisional activation service
333, according to a description 727, information indicat-
ing that the provisionally activated application operates
according to the scenario (a success of the scenario)
(Step S157). On the other hand, if the character string
displayed on the Result label 513 is not "Complete", the
scenario service 334 transmits to the provisional activa-
tion service 333, according to a description 728, informa-
tion indicating that the provisionally activated application
does not operate according to the scenario (a failure of
the scenario).
[0106] Having received the information indicative of
the success of the scenario, the provisional activation
service 333 requests the logging service 42 to search for
the provisional activation log of the application (the scan
application 321) with the name "ScanApp" according to
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a description 712 of the main script 71 (FIG. 9)(Step
S158). The logging service 42 searches for the provision-
al activation log of the scan application 321 in the provi-
sional activation log 80 based on the application name
and transmits the search result to the provisional activa-
tion service 333 (Step S159). In the example shown in
FIG. 14, the provisional activation log 80 only contains
log information of the scan application 321. Therefore,
the contents in the first line through the ninth line shown
in FIG. 14 are transmitted to the provisional activation
service 333.
[0107] Then, according to a description 713 of the main
script (FIG. 9), the provisional activation service 333 de-
termines whether the provisional activation is successful.
The description 713 defines conditions of successful pro-
visional activation, which are: the memory usage is less
than 5 MB; no data are written into the HDD 233; and the
scan mode is monochrome. Therefore, the provisional
activation service 333 searches for the maximum value
in the log indicating the usage of the heap memory written
in the format "Memory, Heap = xxx MB" in the provisional
activation log 80, and determines whether the detected
maximum value is equal to or less than 5 MB. Also, the
provisional activation service 333 searches for a descrip-
tion such as "hdd, write" in the provisional activation log
80 to determine whether data are written into the HDD
233. Further, the provisional activation service 333
searches for a description such as "Scan, setup, attribute,
mono" in the provisional activation log 80 to determine
whether the scan mode is monochrome.
[0108] According to the provisional activation log 80 of
this embodiment, as written in the third line, the maximum
value of the usage of the heap memory is 3 MB, which
is less than 5 MB. There is no description such as "hdd,
write". This indicates that no data are written into the HDD
233. A description "Scan, setup, attribute, mono" is con-
tained in the fourth line. This indicates that the scan mode
is monochrome. That is, the conditions of successful pro-
visional activation are satisfied. Therefore, according to
a description 714 of the main script 71, the provisional
activation service 333 transmits information indicative of
successful provisional activation to the SAS manager 31
(Step S160).
[0109] Having received information indicative of suc-
cessful provisional activation, the SAS manager 31 re-
quests the JSDK platform 40 to terminate the provision-
ally activated scan application 321 (Step S161). The JS-
DK platform 40 transmits, to the logging service 42, in-
formation that the scan application 321 is to be moved
to the destroy state (Step S162). The logging service 42
records the transmitted information as a log entry in the
provisional activation log 80. The log entry recorded in
this step corresponds to a tenth line of the provisional
activation log 80 of FIG. 14. Then the JSDK platform 40
terminates the scan application 321 (Step S163).
[0110] Meanwhile, after requesting termination of the
scan application 321 in Step S161, the SAS manager 31
causes the operations panel 202 to display an indication

of completion of installation of the scan application 321
(Step S164). This indication lets the operator know that
the scan application 321 is successfully installed (Step
S165). Then, in order to use the scan application 321,
the operator enters an instruction for full activation of the
scan application 321 using the operations panel 202
(Step S166). The instruction for full activation of the scan
application 321 is transmitted to the SAS manager 31
(Step S167). The SAS manager 31 requests the JSDK
platform 40 to fully activate the scan application 321 (Step
S168). Then the JSDK platform 40 fully activates the scan
application 321 (Step S169).
[0111] Requests from the fully activated scan applica-
tion 321 are transmitted to the native service layer 60
without the path of the requests being changed by the
request path control unit 50. Therefore, the operations
screen is actually displayed, and scanning is actually per-
formed in response to an entry of an input by the operator
on the operations screen.
[0112] If provisional activation has failed, (for example,
if the provisionally activated scan application 321 does
not operate according to the scenario, or if the conditions
of successful provisional activation (in the description
713 of the main script 71) are not satisfied, the provisional
activation service 333 transmits information indicative of
a failure of provisional activation is transmitted to the SAS
manager 31 in Step S160 according to a description 715
of the main script 71 (FIG. 9). Having received the infor-
mation, the SAS manager 31 causes the operations pan-
el 202 to display an indication indicating that installation
of the scan application 321 has failed, and disables in-
stallation of the scan application 321. Accordingly, the
operator cannot fully activate (i.e. cannot actually use)
the scan application 321.
[0113] A detailed description about how the security
manager 41 identifies the generator of an object in Step
S126, etc., is given below. FIG. 15 is a diagram illustrating
a method used by the security manager 41 to identify the
generator of an object. In the example shown in FIG. 15,
the scan application 321 generates an object of the scan
service 331. That is, the process shown in FIG. 15 cor-
responds to Steps S125 and S126 of FIG. 7.
[0114] In FIG. 15, "ScanApp" represents the class
name of the scan application 321; "ScanService" repre-
sents the class name of the scan service 331; "a: Scan-
App" represents an object a (i.e., an instantiated scan
application 321) of the ScanApp class; and "b: ScanServ-
ice" represents an object b (i.e., an instantiated scan
service 331) of the ScanService class.
[0115] When the object a calls a constructor of the
ScanService class to generate the object b (Step S21),
the class name ("ScanApp") is stored in the stack (Step
S22). When the object b calls the security manager 41
in the constructor (Step S23), the class name ("Scan-
Service") of the object b is stored in the stack (Step S24).
In response to the call from the object b, the security
manager 41 traces data in the stack, thereby identifying
that the class name of the calling application is "ScanA-

21 22 



EP 2 017 731 B1

13

5

10

15

20

25

30

35

40

45

50

55

pp", i.e., that the generator of the object b is the scan
application 321 (Step S25).
[0116] Next, a detailed description about how the re-
quest path control unit 50 determines, in Step S129, etc.,
whether the origin of a request for a call to the native
service layer 60 is provisionally activated is described
below. First, a premise is that an application to be provi-
sionally activated is registered in the request path control
unit 50 (e.g., Step S116). Therefore, if the application
name of the origin of a call request can be identified in
the request path control unit 50, it is possible to determine
whether the application is provisionally activated.
[0117] In this embodiment, the application bundle 32
as the JSDK application 30 is provisionally activated. The
JSDK application 30 is a Java application. Therefore, for
example, it is possible to identify the application using a
thread group (ThreadGroup) as a standard Java class.
A thread group indicates a thread (Thread) or a group of
threads. One or more Threads may be associated with
a ThreadGroup. A name (thread group name) may be
given to a thread group. In each thread, the thread group
to which the current thread belongs can be identified. In
this embodiment, the application bundle 32 and the serv-
ice bundle 33 are implemented as "bundles". The term
"bundle" as used herein indicates a library (a collection
of functions or classes)" that can be dynamically linked.
The request path control unit 50 is also a library (a col-
lection of functions or classes). Accordingly, none of them
is activated as a process. The called party operates on
a thread of the calling application.
[0118] Based on this mechanism, the request path
control unit 50 can identify the name of the calling appli-
cation as described below. FIG. 16 is a diagram illustrat-
ing a method for identifying the name of the calling ap-
plication using a thread group. In FIG. 16, the hierarchical
relationship between modules is different from the one
shown in FIG. 3 for explanation purposes.
[0119] In FIG. 16, GPx (x indicating a - c) indicates a
thread group, and thx (x indicating a - d) indicates a
thread. In the example of FIG. 16, the scan application
321 is associated with a thread group GPb, to which the
application name of the scan application 321 is given as
the name of the thread group. The scan service 331 is
associated with a thread group GPc.
[0120] The scan application 321 includes a thread tha
executing a method A and a thread thb executing a meth-
od B. The thread tha and the thread thb belong to the
thread group GPb. For example, if the method C of the
scan service 331 is called from the method B of the scan
application 321, the method C operates on the thread
thb. Further, if a function D of the request path control
unit 50 is called from the method C, the function D oper-
ates on the thread thb. Accordingly, the thread thb is iden-
tified as the current thread in the function D, and the
thread group GPb is identified as the thread group to
which the thread thb belongs. Thus, the name of the ap-
plication that called the function B (i.e., the request path
control unit 50) is acquired by acquiring the thread group

name of the thread group GPb. Further, the acquired
application name (thread group name) is compared with
the previously registered name of the provisionally acti-
vated application, thereby determining whether the ap-
plication that called the function B is provisionally acti-
vated.
[0121] The thread group is not necessarily used for
identifying the calling application. For example, the name
of the calling application may be taken over by the argu-
ment of each method or function.
[0122] As described above, according to the multifunc-
tion machine 10 of the first embodiment, before actually
using an application, the application is provisionally ac-
tivated, and the log related to its action (a provisional
activation log 80) is recorded. Then, it can be determined
whether the application satisfies predetermined restric-
tions based on the provisional activation log 80. There-
fore, it is possible to prevent an application that does not
satisfy the predetermined restrictions from operating and
thus to reduce the risk of malfunction due to the applica-
tion.
[0123] The criteria for determining whether provisional
activation is successful, operations of a provisionally ac-
tivated application, and actions of the action service 335
during provisional activation are defined in the provisional
activation script 70 (the main script 71, the scenario script
72, and the action script 73) as a file separate from the
program. Therefore, these information pieces (determi-
nation criteria, operations, actions, etc.,) can easily be
modified according to a change in each application and
the resources of the multifunction machine 10 (e.g., add-
ing memory). Especially, if the information pieces are de-
scribed in a text file format as in this embodiment, the
information pieces can more easily be modified.
[0124] The action service 335 responds as the native
service layer 60 (i.e., responds in the same manner as
the native service layer) to the application, so that the
application does not need to be conscious of being pro-
visionally activated. Therefore, there is no need to imple-
ment the application especially for the purpose of provi-
sional activation.
[0125] Applications that do not satisfy the predeter-
mined restrictions can be provisionally activated. There-
fore, in the case where an application is provisionally
activated while another application is fully activated, the
progress of an operation of the fully activated application
might be impeded due to a negative influence (such as
memory shortage) of the provisionally activated applica-
tion on the fully activated application.
[0126] To avoid such a problem, the software of the
multifunction machine 10 may be configured as de-
scribed below. FIG. 17 is a diagram showing an example
of a software configuration of a multifunction machine
10a having plural virtual machines. In FIG. 17, the same
elements as those shown in FIG. 3 are indicated by the
same reference numerals.
[0127] In FIG. 17, the multifunction machine 10a in-
cludes two JSDK platforms, namely, a JSDK platform
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40a and a JSDK platform 40b. Each JSDK platform 40
includes a Java virtual machine (VM). The virtual ma-
chines are activated as separate processes, and JSDK
applications 30 (30a, 30b) on the JSDK platforms 40
(40a, 40b) are activated as threads in the processes of
the corresponding virtual machines.
[0128] In this configuration, it is preferable that the JS-
DK platform 40a be used as an execution environment
for, e.g., a fully activated application bundle 32a, while
the JSDK platform 40b be used as an execution environ-
ment for, e.g., a provisionally activated application bundle
32b. These execution environments use different proc-
esses. Therefore, even if the process of the JSDK plat-
form 40b stops due to malfunction of the application bun-
dle 32b, the risk of negatively affecting the process for
full activation is reduced. Therefore, it is possible to pre-
vent the stability of, e.g., the fully activated application
bundle 32a from degrading due to execution of provision-
al activation.
[0129] As for the process (virtual machine) for provi-
sional activation, it is preferable that a lower priority order
be given than the priority order given to the process (vir-
tual machine) for full activation; a virtual memory be en-
abled; and the heap memory allocated to the process for
provisional activation be greater than the heap memory
allocated to the process for full activation. As for the proc-
ess for full activation, it is preferable that a higher priority
order be assigned, and a virtual memory is disabled,
thereby improving the real time performance. The reason
why different priority orders are assigned to the process
for provisional activation and the process for full activa-
tion is to prevent a negative effect of execution of provi-
sional activation on the fully activated application. The
reasons why the virtual memory for the process for pro-
visional activation is enabled and the heap memory al-
located to the process for provisional activation is greater
than the heap memory allocated to the process for full
activation are because, in order to determine whether
the application can be executed using the heap memory
having the size allocated for full activation, memory great-
er than the memory used for full activation needs to be
checked first.
[0130] As mentioned in connection with FIG. 1, the na-
tive service layer 60 is not called during provisional acti-
vation, so that hardware specific to the multifunction ma-
chine 10 (e.g., hardware for image processing) is not
used. Therefore, provisional activation may be per-
formed in the general purpose personal computer (PC)
400. In this case, software excluding the native service
layer 60 of FIG. 3 needs to be executable in the computer
400.
[0131] A second embodiment is described below. In
the first embodiment, whether the memory usage of each
application is equal to or less than the limit value (5 MB)
is determined based on the provisional activation log 80.
However, in the case where plural applications are acti-
vated in parallel, the determination made in the first em-
bodiment might not be enough to prevent malfunction.

[0132] FIGS. 18A - 18C are charts illustrating memory
consumption by an application(s).
[0133] FIG. 18A is a graph showing the relationship
between time (the application state transition) and the
maximum usage of the heap memory by an application
bundle 32 (hereinafter referred to as an "application A").
As shown in FIG. 18A, the maximum usage of the heap
memory by the application A is 3 MB in the init state, 1
MB in the pause state, and 4 MB in the active state. In
this case, the maximum usage of the heap memory by
the application A throughout the states is 4 MB, which is
less than 5 MB and satisfies the restriction of the first
embodiment. Therefore, provisional activation of the ap-
plication A is determined to be successful.
[0134] FIG. 18B is a graph showing the relationship
between time (the application state transition) and the
maximum usage of the heap memory by another appli-
cation bundle 32 (hereinafter referred to as an "applica-
tion B"). As shown in FIG. 18B, the maximum usage of
the heap memory by the application B is 3 MB in the init
state, 1 MB in the pause state, and 1 MB in the active
state. In this case, the maximum usage of the heap mem-
ory by the application B throughout the states is 3 MB,
which is less than 5 MB and satisfies the restriction of
the first embodiment. Therefore, provisional activation of
the application B is determined to be successful as well.
[0135] FIG. 18C is a graph showing the relationship
between time and the maximum usage of the heap mem-
ory by the application A and the application B that are
activated at the same time. In the case where two appli-
cations each of which full activation is permitted are ac-
tivated and state transitions of the two applications are
performed at the same time, the maximum usage of the
heap memory is 3 + 3 = 6 MB in the init state, 1 + 1 = 2
MB in the pause state, and 1 + 4 = 5 MB in the active
state. In this case, the maximum usage of the heap mem-
ory in the init state exceeds the limit value, i.e., 5 MB,
which might result in the applications not operating nor-
mally.
[0136] This problem is prevented in the second em-
bodiment. Differences between the first embodiment and
the second embodiments are described below. Features
of the second embodiments not described herein may
be the same as the features of the first embodiment.
[0137] In the second embodiment, a main script 71a
is defined as described below. FIG. 19 is a diagram show-
ing an example of descriptions of the main script 71a
according to the second embodiment. In FIG. 19, the
same elements as those shown in FIG. 9 are indicated
by the same reference numerals. The main script 71a of
the second embodiment corresponds to the main script
71 of the first embodiment.
[0138] The main script 71a is different from the main
script 71 of the first embodiment in having a description
716. The description 716 defines the interface of a script
function pb Case 1. In the second embodiment, a variable
(PseudoBootLog log) for storing a provisional activation
log is defined as an OUT parameter for call by reference.
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The value of the parameter is defined in the description
712.
[0139] The processing procedure for provisional acti-
vation by the multifunction machine 10 in the second em-
bodiment is similar to that in the first embodiment. How-
ever, in the second embodiment, based on the descrip-
tion 716 in the main script 71a, the provisional activation
service 333 transmits the content of the provisional acti-
vation log 80 to the SAS manager 31 together with infor-
mation indicating whether provisional activation is suc-
cessful in Step S160. The SAS manager 31 associates
the transmitted provisional activation log 80 with the pro-
visionally activated application bundle 32 (in the example
of FIG. 7, the scan application 321) and stores and man-
ages the provisional activation log 80 in, e.g., the HDD
233. The provisional activation log 80 may be associated
with the application bundle 32 by giving the application
name of the application bundle 32 as the file name of the
provisional activation log 80, for example.
[0140] The second embodiment is further different
from the first embodiment in how the SAS manager 31
manages activated applications (including applications
being activated) when the SAS manager 31 receives an
activation instruction in Step S167.
[0141] FIG. 20 is a flowchart illustrating how the SAS
manager 31 manages the activated applications. The
processing illustrated in FIG. 20 is performed for to-be-
fully-activated applications and fully activated applica-
tions (i.e., applications of which provisional activation is
successful).
[0142] In the multifunction machine 10, if there is an
application (hereinafter referred to as an "application A")
that requires a state transition (including a state transition
to the init state upon activation) (Yes in Step S201), the
SAS manager 31 determines whether the sum of the
maximum memory usage of the application A in the des-
tination state of the application A and the maximum mem-
ory usage of other applications that are currently fully
activated is equal to or less than a predetermined limit
value (e.g., 5 MB) (Step S202).
[0143] Note that the SAS manager 31 determines the
maximum memory usage of the application A in the des-
tination state and the maximum memory usage of the
other applications in their current states based on the
provisional activation logs 80 associated with the respec-
tive applications. The SAS manager 31 detects the pres-
ence of the application that requires a state transition
based on a notice from the application.
[0144] If the sum of the maximum memory usage is
equal to or less than the limit value (Yes in Step S202),
the SAS manager 31 permits a state transition of the
application A. Thus the application A moves to its desti-
nation state (Step S203). On the other hand, if the sum
of the maximum memory usage is greater than the limit
value (No in Step S202), the SAS manager 31 withholds
a state transition of the application A and registers infor-
mation (herein after referred to as a "waiting information
piece") indicating the application A is waiting for its state

transition to be performed. The waiting information piece
includes, for example, identification information of the ap-
plication A and the identification information of the des-
tination state. The waiting information piece may include
the maximum memory usage in the destination state in
place of the identification information of the destination
state. In this case, it is possible to eliminate a process
for referring again to the provisional activation log 80 for
the memory usage of the destination state of the appli-
cation A. The state transition waiting queue is a queue
or a list of waiting information pieces. Applications waiting
for their state transitions to be performed can be identified
based on the state transition waiting queue.
[0145] When the application A moves to its destination
state in Step S203, the sum of the maximum memory
usage of each of the applications in their respective states
changes due to the state transition of the application A.
That is, there is a chance that state transitions of appli-
cations waiting for their state transitions to be performed
can be permitted. Therefore, the SAS manager 31 exe-
cutes the processing in Step S205 and the subsequent
steps.
[0146] More specifically, the SAS manager 31 deter-
mines whether there are any waiting information pieces
in the state transition waiting queue, thereby determining
whether there are any applications waiting for their state
transitions to be performed (Step S205). If there is no
application waiting for its state transition to be performed
(i.e., if the state transition waiting queue is empty) (No in
Step S205), the process returns to Step S201.
[0147] On the other hand, if there is an application wait-
ing for its state transition to be performed (Yes in Step
S205), the SAS manager 31 acquires one waiting infor-
mation piece from the state transition waiting queue (Step
S206). The order of acquiring the waiting information
pieces from the state transition waiting queue may be
based on FIFO (First-In First-Out) or may be based on
LRU (Least Recently Used). Alternatively, applications
may be prioritized so that the waiting information pieces
are acquired in the order of priority. The order of priority
may previously be registered in the HDD 233 or the like.
[0148] Then the SAS manager 31 determines whether
the sum of the maximum memory usage of the application
related to the acquired waiting information piece (here-
inafter referred to as a "current waiting information piece")
in its destination state and the maximum memory usage
of other applications in their respective states is equal to
or less than the predetermined limit value (Step S207).
[0149] If the sum of the memory usage is equal to or
less than the limit value (Yes in Step S207), the SAS
manager 31 deletes the current waiting information piece
from the state transition waiting queue (Step S208) and
moves the application waiting for a state transition to be
performed to its destination state (Step S203). After the
state transition of the application, the processing in Step
S205 and the subsequent steps is performed to deter-
mine whether to permit a state transition of one of the
other applications.
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[0150] On the other hand, if the sum of the maximum
memory usage is greater than the limit value (No in Step
S207), the process returns to Step S201. Alternatively,
the process may return to Step S206. In this case, among
the applications of which waiting information pieces are
registered in the state transition waiting queue, the ap-
plication for which a state transition can be performed
without resulting in exceeding the limit value is given pri-
ority for a state transition.
[0151] As described with reference to FIG. 20, it is pos-
sible to avoid the situation illustrated in FIG. 18C by re-
stricting state transitions of applications. The example of
FIG. 18C is improved as described below. FIG. 21 is a
chart illustrating how the memory usage is properly man-
aged by restringing state transitions.
[0152] In FIG. 21, if both the application A and the ap-
plication B are in the init state, the sum of maximum mem-
ory usage of the application A and the application B ex-
ceeds the limit value (5 MB). Therefore, the application
A is moved to the init state after moving the application
B to the pause state. Thus, the sum of the memory usage
is maintained equal to or less than the limit value through-
out the process.
[0153] As described above, according to the multifunc-
tion machine 10 of the second embodiment, even if plural
applications operate in parallel, the action (behavior) of
the applications can be controlled based on the informa-
tion in the provisional activation log 80 that has been
recorded during provisional activation of the applications.
That is, the sum of the maximum memory usage of each
application can be maintained equal to or less than the
predetermined limit value. Therefore, it is possible to re-
duce the risk of malfunction due to the applications.
[0154] Note that in the example of the second embod-
iment it is determined during provisional activation wheth-
er the maximum memory usage throughout the states is
equal to or less than the limit value. Therefore, the
processing procedure of FIG. 20 is described on the
premise that only applications that satisfy this condition
are to be fully activated. In an alternative embodiment,
upon fully activating an application, the SAS manager 31
determines the maximum memory usage of the applica-
tion throughout the states by reference to the provisional
activation log 80 of the application and rejects full acti-
vation of the application if the maximum memory usage
is greater than the limit value. In this case, determination
of the maximum memory usage does not necessarily per-
formed during provisional activation. That is, the descrip-
tion "log. Maxmem%5MB" in the description 713 of the
main script 71a may be removed.
[0155] In an alternative embodiment, the processing
of FIG. 20 may be performed by the JSDK platform 40.
[0156] In the above description, provisional activation
is used for previously determining the adequacy of an
application. However, provisional activation may be used
for other purposes. For example, provisional activation
may be used for analyzing the cause of a failure during
full activation of an application. In the following examples,

provisional activation is used for failure cause analysis
according to a third embodiment and a fourth embodi-
ment.
[0157] FIG. 22 is a diagram illustrating a method of
failure analysis using provisional activation according to
the third embodiment. In FIG. 22, a failure support server
20 is a computer connected to the multifunction machine
10 via a network such as the Internet to monitor the mul-
tifunction machine 10 from a remote location. The failure
support server 20 may be operated by the vendor of the
multifunction machine 10.
[0158] In response to an instruction from an operator,
the SAS manager 31 of the multifunction machine 10 fully
activates an application (e.g., the scan application 321)
(Step S301). If a failure occurs during full activation of
the application, the panel service 332 displays a warning
screen reporting the occurrence of failure (Step S302).
Then the SAS manager 31 sends information (e.g., an
error code) indicating the type of the failure to the failure
support server 20 (Step S303).
[0159] Based on the information indicating the type of
the failure, the failure support server 20 sends a provi-
sional activation script 70 suitable for investigating the
cause of the failure to the multifunction machine 10 (Step
S304). For example, in a memory unit of the failure sup-
port server 20, a provisional activation script 70 for in-
vestigating the cause of failure is previously stored for
each application and for each failure type. The provision-
al activation script 70 suitable for investigating the cause
of the failure may include a scenario script 72 defining a
scenario for analyzing the failure and an action script 73
defining the content of emulation suitable for analyzing
the failure.
[0160] The multifunction machine 10 provisionally ac-
tivates the failed application using the received provision-
al activation script 70 (Step S305). The procedure used
in Step S305 is the same as that described in connection
with FIG. 7. As a result, a provisional activation log 80 is
generated. The SAS manager 31 of the multifunction ma-
chine 10 sends the provisional activation log 80 to the
failure support server 20 (Step S306).
[0161] The failure support server 20 analyzes the pro-
visional activation log 80 to identify the cause of the fail-
ure. The cause of the failure may be identified automat-
ically or manually. After the cause is identified, the result
of the failure analysis is reported to the operator (Step
S307). The result may automatically be sent by e-mail or
the like. If the failure is caused by a bug, a modified ver-
sion may be remotely installed into the multifunction ma-
chine 10 from the failure support server 20.
[0162] Alternatively, the provisional activation script 70
for each failure type may previously be stored in the mul-
tifunction machine 10 so that the multifunction machine
10 performs cause analysis. In this case, the failure sup-
port server 20 is not necessarily needed.
[0163] The fourth embodiment is described below.
FIG. 23 is a diagram illustrating a method of failure anal-
ysis using provisional activation according to the fourth
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embodiment. In FIG. 23, the same elements as those
shown in FIG. 22 are indicated by the same reference
numerals. In the fourth embodiment, the failure support
server 20 includes a JSDK application 30, a JSDK plat-
form 40, and a request path control unit 50.
[0164] In FIG. 23, Steps S401 - S403 are the same as
Steps S301 - S303 of FIG. 22.
[0165] Based on information indicating the type of the
failure, the failure support server 20 selects a provisional
activation script 70 suitable for investigating the cause
of the failure from the memory unit (Step S404). The fail-
ure support server 20 provisionally activates the failure
application using the received provisional activation
script 70 to generate a provisional activation log 80. Then
the failure support server 20 analyzes the provisional ac-
tivation log 80 to identify the cause of the failure (Step
S405). After the cause is identified, the failure support
server 20 reports the result of the failure analysis to the
operator (Step S406). If the failure is caused by a bug, a
modified version may be remotely installed into the mul-
tifunction machine 10 from the failure support server 20.
[0166] As described above, provisional activation of an
application is performed based on the provisional activa-
tion script 70 corresponding to the failure to generate a
provisional activation log 80, so that a cause analysis
can properly be performed based on the provisional ac-
tivation log 80.
[0167] While the present invention is described in
terms of preferred embodiments, variations and modifi-
cations may be made without departing from the scope
of the invention as set forth in the accompanying claims.

Claims

1. An image forming apparatus (10) comprising:

application manager software (31) configured to
install applications (A, B, 321) to operate in the
image forming apparatus and selectively to
cause the applications to be activated provision-
ally or fully, such that hardware specific to image
forming performed in the image forming appa-
ratus is not used during provisional activation
and may be used by the applications only when
they are activated fully;
a log recording unit (42) configured to record,
during provisional activation of an application,
in response to at least one of a use request for
use of a predetermined function of the image
forming apparatus from the application (321) for
use in the image forming apparatus and con-
sumption of a memory of the image forming ap-
paratus by the application (321), memory con-
sumption of the application in each of a number
of states of the application as log information;
and
a determining unit (334) configured to determine

based on the log information whether a maxi-
mum value of memory consumption of the ap-
plication in each state of the application is less
than or equal to a predetermined restriction, and,
only if so, to transmit (S160) to the application
manager software (31) a message of successful
provisional activation, and otherwise to transmit
to it a message of the failure of provisional acti-
vation;
the application manager software (31) being
configured to respond to the successful provi-
sional activation message to enable full activa-
tion of the application and to respond to the fail-
ure message to disable the full activation of the
application.

2. Apparatus as claimed in claim 1, configured such
that when applications are operated in parallel in the
image formation apparatus so that transitions of said
states of the applications may be performed at the
same time, the determining unit (334) is arranged to
determine based on the log information whether a
state change of one of the applications would cause
the sum of maximum memory consumption in the
destination state of that application and in the state
of other applications to be less than or equal to the
predetermined restriction, and, only if so, to allow
the state transition to take place.

3. Apparatus as claimed in claim 1 or 2, further com-
prising a responding unit (50) configured to respond,
if the application (A, 322) is fully activated for which
application the determination by the determining unit
(334) is to be made, to the use request for use of the
predetermined function from the application in place
of a function realizing unit (333, 334) configured to
realize the predetermined function according to the
use request.

4. Apparatus as claimed in claim 3, further comprising
a request destination control unit configured to mon-
itor the use request and, if the application is fully
activated for which application the determination by
the determining unit is to be made, to send the use
request not to the function realizing unit but to the
responding unit.

5. Apparatus as claimed in any one of claims 1 through
4, wherein the determining unit (334) is arranged to
determine whether said memory consumption by the
application satisfies the said predetermined restric-
tion by comparing said memory consumption by the
application to a determination condition stored in a
first file.

6. Apparatus as claimed in any one of claims 1 through
5, comprising an operating unit configured to pro-
duce an input to an operations screen of the appli-
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cation according to a definition stored in a second file.

7. Apparatus as claimed in claim 3 or claim 4, wherein
the responding unit is adapted to respond to the use
request according to a definition stored in a third file.

8. A computerized method of operating image forming
apparatus comprising:

installing applications (A, B, 321) to operate in
the image forming apparatus and selectively
causing the applications to be activated provi-
sionally or fully, such that hardware specific to
image forming performed in the image forming
apparatus is not used during provisional activa-
tion and may be used by the applications only
when they are fully activated;
a log recording step of recording, during provi-
sional activation of an application, in response
to at least one of a use request for use of a pre-
determined function of an image forming appa-
ratus from the application for use in the image
forming apparatus and consumption of a mem-
ory of the image forming apparatus by the ap-
plication, memory consumption of the applica-
tion in each of a number of states of the appli-
cation as log information; and
a determining step of determining, based on the
log information, whether a maximum value of
memory consumption of the application in each
state of the application is less than or equal to
a predetermined restriction, and, only if so, en-
abling full activation of the application but, if not,
disabling the full activation of the application.

9. A method as claimed in claim 8, wherein applications
are operated in parallel in the image formation ap-
paratus so that transitions of said states of the ap-
plications may be performed at the same time, and
wherein it is determined in the determining step
based on the log information whether a state change
of one of the applications would cause the sum of
maximum memory consumption in the destination
state of that application and in the state of other ap-
plications to be less than or equal to the predeter-
mined restriction, and, only if so, that state transition
is permitted.

10. A method as claimed in claim 8 or 9, comprising a
responding step of responding, if the application is
fully activated for which application the determina-
tion in the determining step is to be made, to the use
request for use of the predetermined function from
the application in place of a function realizing step
for realizing the predetermined function according to
the use request.

11. A method as claimed in claim 10, further comprising

a request destination controlling step of monitoring
the use request for use of the predetermined function
from the application and, if the application is fully
activated for which application the determination in
the determining step is to be made, sending the use
request not to the function realizing step but to the
responding step.

12. A method as claimed in any one of claims 8 through
11, wherein, in the determining step, whether mem-
ory consumption of the application satisfies the said
predetermined restriction is determined by compar-
ing said memory consumption by the application to
a determination condition stored in a first file.

13. A method as claimed in any one of claims 8 through
12, further comprising an operating step of producing
an input to an operations screen of the application
according to a definition stored in a second file.

14. A method as claimed in claim 9 or claim 10, wherein,
in the responding step, the use request is responded
to according to a definition stored in a third file.

15. A computer-readable recording medium storing an
operating program including computer-executable
instructions for executing a method according to any
one of claims 8 to 14.

Patentansprüche

1. Bilderzeugungsvorrichtung (10), umfassend:

Anwendungsverwaltungssoftware (31), die kon-
figuriert ist, um Anwendungen (A, B, 321) für
den Betrieb in der Bilderzeugungsvorrichtung zu
installieren und selektiv zu bewirken, dass die
Anwendungen vorläufig oder vollständig akti-
viert werden, sodass die für die in der Bilderzeu-
gungsvorrichtung ausgeführte Bilderzeugung
spezifische Hardware während der vorläufigen
Aktivierung nicht verwendet wird und nur durch
die Anwendungen verwendet werden kann,
wenn sie vollständig aktiviert sind;
eine Protokollaufzeichnungseinheit (42), die
konfiguriert ist, um während der vorläufigen Ak-
tivierung einer Anwendung als Reaktion auf zu-
mindest eines von einer Verwendungsanforde-
rung zur Verwendung einer vorbestimmten
Funktion der Bilderzeugungsvorrichtung von
der Anwendung (321) zur Verwendung in der
Bilderzeugungsvorrichtung und einem Ver-
brauch eines Speichers der Bilderzeugungsvor-
richtung durch die Anwendung (321) den Spei-
cherverbrauch der Anwendung in jeder der Rei-
he von Zuständen der Anwendung als Protokoll-
informationen aufzuzeichnen; und
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eine Bestimmungseinheit (334), die konfiguriert
ist, um auf Grundlage der Protokollinformatio-
nen zu bestimmen, ob ein Maximalwert des
Speicherverbrauchs der Anwendung in jedem
Zustand der Anwendung kleiner oder gleich ei-
ner vorbestimmten Einschränkung ist, und, nur
falls dies der Fall ist, eine Meldung der erfolg-
reichen vorläufigen Aktivierung an die Anwen-
dungsverwaltungssoftware (31) zu übertragen
(S160) und andernfalls eine Meldung des Fehl-
schlagens der vorläufigen Aktivierung zu über-
tragen;
wobei die Anwendungsverwaltungssoftware
(31) konfiguriert ist, um auf die Meldung der er-
folgreichen vorläufigen Aktivierung zu reagie-
ren, um eine vollständige Aktivierung der An-
wendung zu ermöglichen, und um auf die Fehl-
schlagungsmeldung zu reagieren, um die voll-
ständige Aktivierung der Anwendung zu deakti-
vieren.

2. Vorrichtung nach Anspruch 1, die, wenn die Anwen-
dungen in der Bilderzeugungsvorrichtung parallel
betrieben werden, sodass Übergänge der Zustände
der Anwendungen gleichzeitig durchgeführt werden
können, derart konfiguriert ist, dass
die Bestimmungseinheit (334) angeordnet ist, um
auf Grundlage der Protokollinformationen zu bestim-
men, ob eine Zustandsänderung von einer der An-
wendungen bewirken würde, dass die Summe des
maximalen Speicherverbrauchs in dem Zielzustand
dieser Anwendung und in dem Zustand anderer An-
wendungen kleiner oder gleich der vorbestimmten
Einschränkung ist, und, nur wenn dies der Fall ist,
zu ermöglichen, dass der Zustandsübergang statt-
finden kann.

3. Vorrichtung nach Anspruch 1 oder 2, die ferner eine
Reaktionseinheit (50) umfasst, die konfiguriert ist,
um anstelle einer Funktionsrealisierungseinheit
(333, 334), die konfiguriert ist, um die vorbestimmte
Funktion in Übereinstimmung mit der Verwendungs-
anforderung zu realisieren, auf die Verwendungsan-
forderung zur Verwendung der vorbestimmten Funk-
tion von der Anwendung zu reagieren, wenn die An-
wendung (A, 322), für die die Bestimmung durch die
Bestimmungseinheit (334) durchzuführen ist, voll-
ständig aktiviert ist.

4. Vorrichtung nach Anspruch 3, die ferner eine Anfor-
derungszielsteuereinheit umfasst, die konfiguriert
ist, um die Verwendungsanforderung zu überwa-
chen und die Verwendungsanforderung nicht an die
Funktionsrealisierungseinheit sondern an die Reak-
tionseinheit zu schicken, wenn die Anwendung, für
die die Bestimmung durch die Bestimmungseinheit
durchzuführen ist, vollständig aktiviert ist.

5. Vorrichtung nach einem der Ansprüche 1 bis 4, wo-
bei die Bestimmungseinheit (334) angeordnet ist,
um durch Vergleichen des Speicherverbrauchs
durch die Anwendung mit einer in einer ersten Datei
gespeicherten Bestimmungsbedingung zu bestim-
men, ob der Speicherverbrauch durch die Anwen-
dung der vorbestimmten Einschränkung entspricht.

6. Vorrichtung nach einem der Ansprüche 1 bis 5, die
eine Betriebseinheit umfasst, die konfiguriert ist, um
eine Eingabe an einem Betätigungsschirm der An-
wendung in Übereinstimmung mit einer in einer zwei-
ten Datei gespeicherten Definition zu erzeugen.

7. Vorrichtung nach Anspruch 3 oder Anspruch 4, wo-
bei die Reaktionseinheit angepasst ist, um auf die
Verwendungsanforderung in Übereinstimmung mit
einer in einer dritten Datei gespeicherten Definition
zu reagieren.

8. Rechnergestütztes Verfahren zum Betreiben einer
Bilderzeugungsvorrichtung, umfassend:

Installieren von Anwendungen (A, B, 321) für
den Betrieb in der Bilderzeugungsvorrichtung
und selektives Bewirken, dass die Anwendun-
gen vorläufig oder vollständig aktiviert werden,
sodass die für die in der Bilderzeugungsvorrich-
tung ausgeführte Bilderzeugung spezifische
Hardware während der vorläufigen Aktivierung
nicht verwendet wird und nur durch die Anwen-
dungen verwendet werden kann, wenn sie voll-
ständig aktiviert sind;
einen Protokollaufzeichnungsschritt des Auf-
zeichnens des Speicherverbrauchs der Anwen-
dung in jeder der Reihe von Zuständen der An-
wendung als Protokollinformationen während
der vorläufigen Aktivierung einer Anwendung,
als Reaktion auf zumindest eines von einer Ver-
wendungsanforderung zur Verwendung einer
vorbestimmten Funktion einer Bilderzeugungs-
vorrichtung von der Anwendung zur Verwen-
dung in der Bilderzeugungsvorrichtung und ei-
nem Verbrauch eines Speichers der Bilderzeu-
gungsvorrichtung durch die Anwendung; und
einen Bestimmungsschritt des Bestimmens auf
Grundlage der Protokollinformationen, ob ein
Maximalwert des Speicherverbrauchs der An-
wendung in jedem Zustand der Anwendung klei-
ner oder gleich einer vorbestimmten Einschrän-
kung ist, und, nur falls dies der Fall ist, des Er-
möglichens der vollständigen Aktivierung der
Anwendung, falls jedoch nicht, des Deaktivie-
rens der vollständigen Aktivierung der Anwen-
dung.

9. Verfahren nach Anspruch 8, wobei die Anwendun-
gen in der Bilderzeugungsvorrichtung parallel betrie-
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ben werden, sodass die Übergänge der Zustände
der Anwendungen gleichzeitig ausgeführt werden
können, und wobei in dem Bestimmungsschritt auf
Grundlage der Protokollinformationen bestimmt
wird, ob eine Zustandsänderung von einer der An-
wendungen bewirken würde, dass die Summe des
maximalen Speicherverbrauchs in dem Zielzustand
dieser Anwendung und in dem Zustand anderer An-
wendungen kleiner oder gleich der vorbestimmten
Einschränkung ist, und, nur wenn dies der Fall ist,
dass ein Zustandsübergang zulässig ist.

10. Verfahren nach Anspruch 8 oder 9, das ferner einen
Reaktionsschritt zum Reagieren auf die Verwen-
dungsanforderung zur Verwendung der vorbe-
stimmten Funktion von der Anwendung anstelle ei-
nes Funktionsrealisierungsschritts zum Realisieren
der vorbestimmten Funktion in Übereinstimmung mit
der Verwendungsanforderung umfasst, wenn die
Anwendung, für die die Bestimmung in dem Bestim-
mungsschritt durchzuführen ist, vollständig aktiviert
ist.

11. Verfahren nach Anspruch 10, das ferner einen An-
forderungszielsteuerschritt zum Überwachen der
Verwendungsanforderung zur Verwendung der vor-
bestimmten Funktion von der Anwendung umfasst
und des Sendens der Verwendungsanforderung
nicht an den Funktionsrealisierungsschritt, sondern
an den Reaktionsschritt, wenn die Anwendung, für
die die Bestimmung in dem Bestimmungsschritt
durchzuführen ist, vollständig aktiviert ist.

12. Verfahren nach einem der Ansprüche 8 bis 11, wobei
in dem Bestimmungsschritt durch Vergleichen des
Speicherverbrauchs durch die Anwendung mit einer
in einer ersten Datei gespeicherten Bestimmungs-
bedingung bestimmt wird, ob der Speicherverbrauch
durch die Anwendung der vorbestimmten Ein-
schränkung entspricht.

13. Verfahren nach einem der Ansprüche 8 bis 12, das
ferner einen Betriebsschritt zum Erzeugen einer Ein-
gabe an einem Betätigungsbildschirm der Anwen-
dung in Übereinstimmung mit einer in einer zweiten
Datei gespeicherten Definition umfasst.

14. Verfahren nach Anspruch 9 oder Anspruch 10, wobei
auf die Verwendungsanforderung in dem Reaktions-
schritt in Übereinstimmung mit einer in einer dritten
Datei gespeicherten Definition reagiert wird.

15. Computerlesbares Aufzeichnungsmedium, das ein
Betriebsprogramm speichert, einschließlich compu-
terausführbaren Anweisungen zum Ausführen eines
Verfahrens nach einem der Ansprüche 8 bis 14.

Revendications

1. Appareil de formation d’image (10) comprenant :

un logiciel de gestion d’applications (31) confi-
guré de manière à installer des applications (A,
B, 321) destinées à fonctionner dans l’appareil
de formation d’image, et de manière sélective,
à amener les applications à être activées provi-
soirement ou totalement, de sorte que du maté-
riel spécifique à une formation d’image mise en
oeuvre dans l’appareil de formation d’image
n’est pas utilisé au cours d’une activation provi-
soire et peut être utilisé par les applications uni-
quement lorsqu’elles sont activées totalement ;
une unité d’enregistrement de journalisation
(42) configurée de manière à enregistrer, au
cours d’une activation provisoire d’une applica-
tion, en réponse à au moins l’une parmi une de-
mande d’utilisation concernant l’utilisation d’une
fonction prédéterminée de l’appareil de forma-
tion d’image en provenance de l’application
(321) à utiliser dans l’appareil de formation
d’image et une consommation d’une mémoire
de l’appareil de formation d’image par l’applica-
tion (321), une consommation de mémoire de
l’application dans chacun d’un nombre d’états
de l’application, sous la forme d’informations de
journalisation ; et
une unité de détermination (334) configurée de
manière à déterminer, sur la base des informa-
tions de journalisation, si une valeur maximale
de consommation de mémoire de l’application
dans chaque état de l’application est inférieure
ou égale à une restriction prédéterminée, et le
cas échéant uniquement, à transmettre (S160),
au logiciel de gestion d’applications (31), un
message d’activation provisoire réussie et, dans
le cas contraire, à lui transmettre un message
d’échec d’activation provisoire ;
le logiciel de gestion d’applications (31) étant
configuré de manière à répondre au message
d’activation provisoire réussie de manière à per-
mettre une activation totale de l’application, et
à répondre au message d’échec pour désactiver
l’activation totale de l’application.

2. Appareil selon la revendication 1, configuré de sorte
que, lorsque des applications sont exploitées en pa-
rallèle dans l’appareil de formation d’image de sorte
que des transitions desdits états des applications
peuvent être mises en oeuvre simultanément, l’unité
de détermination (334) est agencée de manière à
déterminer, sur la base des informations de journa-
lisation, si un changement d’état de l’une des appli-
cations amènerait la somme de consommation de
mémoire maximale dans l’état de destination de cet-
te application et dans l’état des autres applications
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à être inférieure ou égale à la restriction prédétermi-
née, et le cas échéant uniquement, à permettre à la
transition d’état d’avoir lieu.

3. Appareil selon la revendication 1 ou 2, comprenant
en outre une unité de réponse (50) configurée de
manière à répondre, si l’application (A, 322) est to-
talement activée, en ce qui concerne l’application
pour laquelle la détermination par l’unité de détermi-
nation (334) doit être effectuée, à la demande d’uti-
lisation concernant l’utilisation de la fonction prédé-
terminée en provenance de l’application, à la place
d’une unité de réalisation de fonction (333, 334) con-
figurée de manière à réaliser la fonction prédétermi-
née selon la demande d’utilisation.

4. Appareil selon la revendication 3, comprenant en
outre une unité de commande de destination de de-
mande configurée de manière à surveiller la deman-
de d’utilisation et, si l’application est totalement ac-
tivée en ce qui concerne l’application pour laquelle
la détermination par l’unité de détermination doit être
effectuée, à envoyer la demande d’utilisation, non
pas à l’unité de réalisation de fonction, mais à l’unité
de réponse.

5. Appareil selon l’une quelconque des revendications
1 à 4, dans laquelle l’unité de détermination (334)
est agencée de manière à déterminer si ladite con-
sommation de mémoire par l’application satisfait la-
dite restriction prédéterminée, en comparant ladite
consommation de mémoire par l’application à une
condition de détermination stockée dans un premier
fichier.

6. Appareil selon l’une quelconque des revendications
1 à 5, comprenant une unité d’exploitation configurée
de manière à produire une entrée au niveau d’un
écran d’opérations de l’application selon une défini-
tion stockée dans un deuxième fichier.

7. Appareil selon la revendication 3 ou 4, dans lequel
l’unité de réponse est apte à répondre à la demande
d’utilisation selon une définition stockée dans un troi-
sième fichier.

8. Procédé informatisé d’exploitation d’un appareil de
formation d’image comprenant les étapes ci-des-
sous consistant à :

installer des applications (A, B, 321) destinées
à fonctionner dans l’appareil de formation d’ima-
ge, et de manière sélective, amener les appli-
cations à être activées provisoirement ou tota-
lement, de sorte que du matériel spécifique à
une formation d’image mise en oeuvre dans l’ap-
pareil de formation d’image n’est pas utilisé au
cours d’une activation provisoire et peut être uti-

lisé par les applications uniquement lorsqu’elles
sont activées totalement ;
une étape d’enregistrement de journalisation
consistant à enregistrer, au cours d’une activa-
tion provisoire d’une application, en réponse à
au moins l’une parmi une demande d’utilisation
concernant l’utilisation d’une fonction prédéter-
minée de l’appareil de formation d’image en pro-
venance de l’application à utiliser dans l’appareil
de formation d’image et une consommation
d’une mémoire de l’appareil de formation d’ima-
ge par l’application, une consommation de mé-
moire de l’application dans chacun d’un nombre
d’états de l’application, sous la forme d’informa-
tions de journalisation ; et
une étape de détermination consistant à déter-
miner, sur la base des informations de journali-
sation, si une valeur maximale de consomma-
tion de mémoire de l’application dans chaque
état de l’application est inférieure ou égale à une
restriction prédéterminée, et, le cas échéant uni-
quement, à permettre l’activation totale de l’ap-
plication, mais, dans le cas contraire, à désac-
tiver l’activation totale de l’application.

9. Procédé selon la revendication 8, dans lequel des
applications sont exploitées en parallèle dans l’ap-
pareil de formation d’image de sorte que des transi-
tions desdits états des applications peuvent être mi-
ses en oeuvre simultanément, et dans lequel, il est
déterminé, à l’étape de détermination, sur la base
des informations de journalisation, si un changement
d’état de l’une des applications amènerait la somme
de consommation de mémoire maximale dans l’état
de destination de cette application et dans l’état des
autres applications à être inférieure ou égale à la
restriction prédéterminée, et dans lequel, le cas
échéant uniquement, la transition d’état est autori-
sée.

10. Procédé selon la revendication 8 ou 9, comprenant
une étape de réponse consistant à répondre, si l’ap-
plication est totalement activée, en ce qui concerne
l’application pour laquelle la détermination à l’étape
de détermination doit être effectuée, à la demande
d’utilisation concernant l’utilisation de la fonction pré-
déterminée en provenance de l’application, à la pla-
ce d’une étape de réalisation de fonction consistant
à réaliser la fonction prédéterminée selon la deman-
de d’utilisation.

11. Procédé selon la revendication 10, comprenant en
outre une étape de commande de destination de de-
mande consistant à surveiller la demande d’utilisa-
tion concernant l’utilisation de la fonction prédéter-
minée en provenance de l’application, et, si l’appli-
cation est totalement activée en ce qui concerne l’ap-
plication pour laquelle la détermination à l’étape de
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détermination doit être effectuée, à envoyer la de-
mande d’utilisation, non pas à l’étape de réalisation
de fonction, mais à l’étape de réponse.

12. Procédé selon l’une quelconque des revendications
8 à 11, dans lequel, à l’étape de détermination, il est
déterminé si une consommation de mémoire de l’ap-
plication satisfait ladite restriction prédéterminée, en
comparant ladite consommation de mémoire par
l’application à une condition de détermination stoc-
kée dans un premier fichier.

13. Procédé selon l’une quelconque des revendications
8 à 12, comprenant en outre une étape d’exploitation
consistant à produire une entrée au niveau d’un
écran d’opérations de l’application selon une défini-
tion stockée dans un deuxième fichier.

14. Procédé selon la revendication 9 ou 10, dans lequel,
à l’étape de réponse, il est répondu à la demande
d’utilisation selon une définition stockée dans un troi-
sième fichier.

15. Support d’enregistrement lisible par ordinateur stoc-
kant un programme d’exploitation incluant des ins-
tructions exécutables par ordinateur pour exécuter
un procédé selon l’une quelconque des revendica-
tions 8 à 14.
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